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Analysis of the influence of excavation on adjacent bridge piles and
deformation control using HSS model
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Abstract: Excavation of foundation pits will induce deformation and adverse environmental impacts on nearby structures.
Based on previous works, a method was proposed in this work to determine the parameters of Hardening Soil model with
small strain (HSS) for Yellow River alluvial strata in Jinan city. Taking the expansion project of Jinan Yellow River Bridge
as an excavation case, a three-dimensional numerical analysis model was established. The HSS model was used for
modelling the soil to analyze the influence of excavation of a new constructed bridge pier foundation pit on the adjacent
existing bridge pile foundation. Meanwhile, the deformation control effect of the prestressed strut and isolation pile was
analyzed. The calculation results show that the deformation caused by the excavation can be effectively simulated by using
the HSS model with reasonable parameter values for the soil. The study of deformation control measures shows that the
prestressing of the corner struts has little effect on the deformation of the adjacent bridge piles, but will cause the reverse
deformation on the top of the retaining wall of the foundation pit. Isolation piles have both blocking and traction effects on
bridge piles, and the adverse effects of traction should be avoided in the design. The optimal solution for isolation piles is
7.2 m in width and 25 m in length.
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Table 1 Physical and mechanical parameters of different soil

layers
e b y/ cx/ ox/ Ea/
(kN'-m73) kPa ©) MPa
O+ — 1750 100 150 43
@:#L 10.3 1839  28.1 9.4 52
G kE+t 159 18.60 347 109 4.6
@kt 11.6 1838 228 120 5.1
@ ¥EEtE 129 1982 321 114 5.6
@ kL 102 1801 371 131 4.2
G kFE+ 137 1972 395 142 126
Gs#L 9.0 1945 157 142 6.3
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